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(57) Abstract 



A surface acoustic : wave device for processing signals of high frequency as high as 1 GHz or above by using 
surface acoustic waves, which propagate while radiating bulk waves such as a tangSudinal wave type leaky wave 
perpendicular to a piezoelectric substrate, is riven a structure of an IDT having a sufficiently small electrical resistance 
r^^^t^^v ^ HfS ^ hldcs J a k*»*P* substrate (10) and an JSSSSSi ££££ 
f„^TJ^. ^Li (1 £ f0 L" CItm ^ receiving, reflecting and propagating an elastic surface wave on the piezoelectric 
£«5C II 0 ?: thC J^ hct acoustlc wavc P«>Pa«ates along the surface of the piezoelectric substrate ^ white 
ra £ aung ^J c ^i cm f ******* wave component of a bulk wave perpendicular to the surface of therie»*le<»v 
ffiX ^nltS^Jr ^ofatetregion is'Xent from VSSSmJSB^ 

(18) of a second region so that the acoustic impedance to the surface acoustic wave becomes substantially mua? both 
in the first region where the conductive film (12) inside the electrode is disposed and^sc^d^S wK 
conductive film inside the electrode is nor dkmud «tu « sccocq region wnere tne 
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03 Hi, K7^x y f >/i;fcit5CF^X©E*i, SiO 2 g0x 7 f 

0 7(i. mmsts i oommizffiMP-vnmfti 2jw&jss$*u *©a®±K 

feftRl 8#^j£3ftfc*«*3iT*>*o 8©J¥$(i, ««f|l 2±i 

*ftJSm©EMgfcl 0±Ttift<j:oA:ffiiUT^So i/;al/->g^ ± 
&© •> > 1 DTW^m^lto ±8©^ 1 ~sU ©fflUZ. 

ftK ^-T^; 7 RtfsC 8 T^-Tck 9 1 8 *T©##fc©£tt&tfmtt£% 

5t7 

00 18 2mP 

Ui'"^ I I A (m ' "'-iS, tm ' n5 .exp j{/c a lm - n) X 3 -(/c + — X.twt)} 
m=-oo n =ll n 
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18 



(D ,i,m = I I A Cm ' n) • # 4 tm ' n) »exp jl/tfl"' Bl Xj-(t + — Xnwt)} 
id=-°° n=ll n 

. 3 0 , 90° ) £«**5lim*»#R#&ftT:fctK MfltfT^S-tf-k 

08-01 His M»jaHP©2,l©2 PiiJ:9attftLfc***&l 2±© 
IftliKl 8©*$ Hp l/2P#0©J§£©Xh'y7 P '<> Ki»©ft*»ifea.^ 

AH (= (Hm + Hpl-Hp2)/(2P)) £U £tt&^ «*HfcUfcWi 
JSOfSHra/ (2P) <fc UT^UTC^Se 

b 1 2-0 1 5 it, mmmmmp 02^02 pc«koa*<btA:**»i 2± 

©jffe^l 8©|$Hp 1/2P^0. 0 2©&£©X h y^'O !***»©£#*! 

EI 1 6-0 1 9(i^ m®tt^^P©2^©2 PdckO&tefliL/cmSftl 2± 
©&&!& 1 8 ©J¥£ H p 1 / 2 P # 0 . 04 ©*§£•© X h «v 7>< > KSS©fc#» 

02 0-02 sn. nm^mmp o 2 mo 2 Piz^ 10 mmtttzmmmi 2± 

©Ifeig^l 8©JPSHp 1/2P*<0. 0 6©&£©X hy-f'O K*©fK«ft 
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?7'<> K*©fc*i*5fea.iH\ IfejftKl 8£ffi©|S:MAHK3£<{j5c#UTI,^ 



1 2©Jf $Hm/ (2 P) 2±©&&igil 8©JP£Hp 1 / 

2Ptf<Jfc««fft>*£\ *ft*'ftj&<6%l§g£T©Jf $©ij&£ir{i> X 

hy^/<> KtfKD&ftft&a.iti^ MH1 2©J?$Hm/ (2P) *Hft 1 

2±®&mmi 8oj?$hp i / 2 nrtt** titter 

C®$g|BT(i. fettfitl 8affi©SMAH#- 0. 0 3JEi±H 0. 0 1JKTIC 
*J^T<6*»5fe*<0. 0 2dB/A^Ti:t'§5CiW5, 

C©*£l8T(i> Hm* >t?-r>X ©*&£*£ 0*fe^fiI*<3%J«TT 

»*U< n:it, m«ftl 20g$Hm/ (2 P) #Jt«WJl^*#Tfcfc 
*»5fe*0. 0 2 dB/AJKTK»*£ft*£<fc#fcfr*. 

tt*>\ tifll 2±(Ife8Rl Bfrtii,* (Hpl/2P = 0) ^iJt^x m 
«mi 2±i:^Il 8 5 *£•©#*< 0.' 0 2 d B/ A JlsJT ©£&»£*><# 

3 ##>f >t°-^>x©*g£*e ±0. 5%£lTt-r 

z®ftm®M&4tLtzi$immi smmomm^n (= (Hm + Hpi-Hp2) 

/ (2 P) ) (i, MflU 2©J¥$Hm/ (2 P) llg^tfcffU fc5$£>Kfc?- 

-0. 1 0 8 xHm/ (2 P) - 8. 5xl0" 3 
£ (Hm + Hpl-Hp2) / (2P) ^ 

-0. 1 5 0 xHm/ (2 P) - 1. OxlO" 3 

j&D*T> pitta®jS3se©ia:n-jcfc^T, m*^©-;^^^-^-^ 

#B r£+#ms<, fl*.^ ±o. 5%^T{r-c§^>«giB[wfcitS, ^tefbL 

fciffeSIg 1 8M©gMAH (= (Hm + Hpl-Hp2) / (2P) ) (i N m 
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«mi 2±ommmi 8©j¥$hp i/(2P) \zimt 

-0. 0 9 xHm/ (2 P) - 6. 6xl0" 3 

£ (Hm + Hpl-Hp2) / (2 P) £ 

-0. 2 4 xHm/ (2 P) +9. 1 x 1 0" 3 
/i*>\ £t±©«Hir*>*^T*»«*«6^ll*k , tt2. 5-3. 0 %*§£©+# 

^ (oi i) ffiT^-sraii-pKVf-cA^B^^t.^sEmsffii o±tr, 

fc«;i/4©>r ^f** s;^^**^&tt*AA lDT20<hiiJ;*jIDT22a< 
^j££*U ItlbAA I DT2 2 itij* IDT2 4 ra©ft«Mg#K, A^J 1 D T 
22<fcffl#IDT24 ira-H»!XCfra-§BPS©->B- hXh'Jv^2 4*«» 

A* I DT2 OiHi^I D T 2 2 tiEl l;*J«Tfc ?K *ttft*<2 0. 5*fT& 
*K m*»JHJH*<4 it£m (mffim"Ii^2 ;t*nK &g#8#m) MPft*< 
4 0 0j«raT*0> »tt«ffi»©£ittfrffl*<*'r5ft**'C (0° x 47. 3° 
„ 9 0° ) £tt*J:5ttlfia*K«MR3*i"C^*. 

A# I DT 2 0, I DT 2 2S^> 3 -hXh 'J y72 4(4, ff$ 2 0 0 
nm©7;l^-?A (A 1 ) K & *)»JS$*IT*J «ttffcK»*<2. 5% (H 
m= 0. 0 2 5) T*5o 

A#l DT 2 0, ffi;*J I DT 2 2&tfv/ 3 - hX h 'J 7^2 4 ©fcttf&OltlK 
li> JP£ 2 0 OnmOrSftif (S i 0 2 ) fr&tt&ftttfltl 8*<^$tlTl> 
So Atfi* I D T 2 0 I D T 2 2 ©m«f&±K{*> 1«^K© > 3 - b 

T, Hp2/2P = 0. 0 2 5 > Hp l/2P«0i^5o 

•> 3 -hXh'Jy^2 4 0feJB8Ol$^> -enftl, 0. 4mm, 0. 8m 
mRVl. 2 mm t lfc^0MSi»#tt^0 2 5 C/7t, *g»0IKJ:ft 
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StnmtbX. A2HDT2 0, a*IDT 2 22feCf->B-h^hyy^2 4 

fiKD&mftmz&mmi st^^tixis^-r, \ts i dt2 o, i dt2 

2^U c ->3- hX h >J »^2 407;l/U-)A (A 1 ) ©R/f£l 6 0 nrntM 

ffllJSUfc, ZVt&nmX-lU Hm/2 P = 0. 0 2, Hp l/2P=Hp 2/2 
P=0<h/«j;S o 

•>b- HJ y 72 4 ©fcfcKeDftSfc, *tt<e**u 0. 4mm N 0. 8m 
m&CH. 2mm<fcU^*^OJt««iJ©jijajaftj(Jc«Ptt*BI2 6ir*«fo C©Jt 

#0. 1 d B/ A J£(±i::4~SC 

K3¥tt«ffitt£®^ gff N fejfi-r S/ci60ij|«Jl^^^$tl^m®<!: 

*ISI80-*MfllJ:j:*5iittai5tt«©jHai^j*jro^TBI2 mm 

^ffll^o 02 7 AK^-fJ^K, ElSg 1 0©^Ii:#lJ|l 2tb 

TJ?$0. 1 4^m0*6T;U$-^AR^K^^(c < kJ ?fi £jg-rSo «1>T, 

w&mmm<9 o° xftast-s^K/^-^rsn*:?* M/s>x h/**- 
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(H^*r) mm 20x^^1^ assay* 

O^iyf-^Snttl^K, pH#l 0J£(±©7;U^ ijftox, 

I DTW, «ffil£tift<l /unu ««%^H9^2 # nu I DTJBJHrtM # m 
, g|Pl*<2 0 0 ^m, IDTW<2 0. 5*fT& *K mSStt^O 0 0 X 
\iJ6ktZ>& 9C2O0 I DT£KfiLT<^£o C ©i££©g*£©SJ <9 fc'Lft&tf 
affi&©fe«B^[S](i, ^ ( 0° , 4 7. 3° , 9 0° ) T&£ 0 

0 2 7Bi:*tJ;9i:> mmmi 2, RJW»3£Jfl©*^*g|i2 6^£i& 
Ij/cEmgfcl 0©ai&Kfc«RT*S Si0 2 §l 8£^/£-f £„ y 
T'ifelC.fcOWSO. 4 3 #m©S i o 2 ®ii sicj&jsR-f *„ m«Jt©E»!> -fttfr 

^> m«t|i|@©2^(CJt^Ta9mRl 2, S i O2KI 8©j?3li+##S< N 3# 
©1*§&T£>S©T, S i 0 2 |gl 8(iJ?${i£ffi(ft?i$-T£><9> #m®tl 2© 

@2 7 CK*t «fc?K> S i 8 ±K¥ffiffc«£tt3 h®l2 

HPR - 1 1 8 3 J , *±/n> httlll) £EH6JMjU *<D'&. *J!Oxyf> 

X MBI2 8©iiSli*lll 2©Ji^(:Jt^T##KTO<!:tt^ ^©Dfldh^O 

S i O28II 8©JP$£$«ffiil 2«$ntl^M<!:> J&JfcSnTl^ 
lvgg#<!:Tfl£:£<J:-?t:-rSo x.yf>7|J, siMT^fi^X-exyf-i^M 

K^'fx.y f->^T'£>3 0 fit* 4 0 s c c mOCF4^ffll\ RF/°7- 
lilOOWi LtZo 

hJK2 8iS i 0^1 8©iyf->r»K«J|/j:0, x 7 f>^t* 
5CF 4 ©*'7ffC^§<tS#tTl^i, 02 8d N l/v>X h^2 8 <t S i 0 2 J£ 

1 8®x 7 f>«i, ^v?>rE.t®m%%*to 02 80/77^^ 

l/v^X h!g2 8©x y f->ri$SR riS i 0 2 jg©x y f- R s ©ifcTfc 
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hm2 8 ts i o 2 mi 8%mv$iz^yi->yt2>m&iui., s i o 2 jg£ 

iy^>^§a^t-^«!:. ^mtU-JX Mg|2 8 ©^i y f- > Si 
0 2 H1 8©[Sgi5Kl/v?7. KJBI2 8^a$tl^S«!:n£So 

8 tuvx hm2 8*<i>"fti^*^<.i-yf->^$n^o #mjgi2 

^©[yfiTC&MAHte, 02 9 A-C{r^-TJ:?IC> 
AH=Hm+Hp 1 -Hp 2 
TfemZtlZo II U HmlillHl 2©$$, Hp 1 li#m!g 1 2±©S i 0 
2 Jgtl 8©|^ Hp 2li#mi8il 2 &MJ8.ZtlTl^^EEn.mfol 0±©S i 0 
2 J1 1 8©J?$T&S<> 

A H = H m ( 1 - (R s/R r) ) 
<ttt£o -Tttfr*>> l/^hi2 8 0iffii:S i O2M 1 8#StffiLfcB#£Tg|o 

2 SZt^Tfei;? Zt-CWm&Hm/R r(r^U\, ;©ldrti:S i 0 2 ig 

1 8 bmmzjLy?->yztiz<DT, xyf->ri§£©MT&£ cr r -r s ) 

t, ^Ol|||Hm/RrOg^b> J£MAHIi±i$©|!a#£ttSo 

S2 9Cli, i>yf->^3HRifc (Rr/Rs) ri< 1 7fcS§©$£©i >y ^ > 7^ 
jHT£>?K 02 9BI*, J-<y1->yMmt (Rr/Rs) #1313! 1 ©*§£©x -y 
02 9A(i, x.y?->Vmmt (Rr/Rs) 

R r/R s 1 ^Tli#mJ^ 1 2 ±#iy]*(5£ t£% ± 7 (r S i 0 2 J^1 8j&<^$ 
tl> R r/R s mm ltliS i 0 2 ^1 8 ©affili^il 9 x R r/Rsi<l 
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z.<b±i\zs.yi-yymft}k (r r/Rs) zmm-tzzt\z&*), mmmi 

^mmWClis x 7 f>^5Pa, SPaJfclil OPaiU 
2 6±t:a$n/cS i 0 2 K1 8©J?££ K5-fXyf->^*m^j:36<^l/-1fT 

ivf-^JE^S P a®*£\ x y f>^l«lfc (Rr/Rs) (±ftO. 7T 
l»^S2 9 AlClrf .t^K, 2©tt^8B#0S i 0 2 J^ 1 8 #M £tt 

^KlAH(i-2 1. lnmdittofc. 

x y f>W8PaO«^ iyf^yiJRik (Rr/Rs) lift 1 . OT 

S2 9 bc am&i 2<D*r«KM*>£-rs i o 2 ibii 8©m 

i«y^>/E*U 0 Pa©Jg£\ x y f>/!J(?Ji: (R r/Rs) lift 1 . 1 
T£>*K 02 9 C\l7fit£olZ s m&mi 2_h©S i 0 2 JBI 1 B toU&ifi&tfl £K 
>K«SIAHfi5. 8 nm-CJEi/iofc. 

AH££^£:£K:$iJflP**£<fca<T£So x. . y 2 6± 

©$SJP£$J£«±&L/c*-*;£>£K<fc?K S i 0 2 J8S1 8 ©JP3£<e©*THI 

*©&, >^/N c .y ksp (H**r) ±©s i o 2 j^i 8^^W(wi^* 

UTl^©T> fBf¥^9!ii&XSirJ:0tt«l4»i&© I DTCfcl^RiWtt^Iitt 
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't>>?v>r&iz&omzo. i umos i o 2 jbu 8£B&-tz 0 zo&mi&t 
LTii, s i ox cx« i ) tet'®itiL<DWnmmmzm^zztb-vzz 0 

Ikiz, ms o Bir^-r^fr, s i o 2 jgu 8ii:7X^ tttz u^x hR3 o 
->JiM*©MPaB3 2£Wr*. C©§f!Pg&3 2£ttflU<J&jSM-*fc«>, 

ikdm^; ?mm%i' : ;x h (® D a n « thpr- 1 1 8 3 j g±^> m± 

Si) *ffl^Tl>* 0 IDTMli, MftNWlinu m*§f&$83# 2 # m> I 
DTflJBrtM am, B8P:gri<2 0 0 IDTW2 0. 5#T*(K#tt 

gffi&*<9 0 0 Xftlfi-f £J;7K2o© I DT*£BUT^S 0 :®^©EI 
S«l 0©^O^t^&^a®&©fe»^lSl(is *f?£m^T (0° , 4 7. 
3\ 90') Tfc* c 

&tr, 03 0 CCl;*rf L/v^X hR3 0£vx*<i: LTBiPglS 3 2©S 

i 0«JK* K7^x>y?->/-f S 0 K5^fx>y CF,^X.;f>^ 
iUTJfH^ TO^^^^Xviy^y^SlgT^o/Co RF/N 6 7-lil 5 0W 
2PaT£>* 0 C©&#T> EttSftl 0©Hl39»Uf">Ai 
S i 0 2 g|l 8 ©i »/ >?-&&©&(* 1 0J^±*So C©/c*!k S i OtRl 8 

W\$im>) TV A i O 2 |r^-T^x-yf">ri$S©il^Jt^0 3 1 [C^f 

o 
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*>\ x y f- y tfHTs \Z fife© C H F 3 1£ <*f © J> o 4t&tmit£®lZ% l^ZthT 

&ir> S3 0DlZ*-?&olZ, £EmS«l 0©SgfiiU 3 2£^i;l/v> 

X hJ^3 OO&ffilzmnmtLTmZ 0. l ^©T;^ -«7Aj^3 4£g£& 

03OEi:^f,t9i: N >J 7 h*-7i££fflUT I DT/n 0 ^->©#€^ 

i?X hi£3 0±©7/U^7Ajgt3 4#'J 7 h*7$n> HIP2B3 2ir©*77U 

T££*r>\ V 7 b*7©|!gir7;l^x7A|g3 4£&£L J W^©T> 

^^©t, *ft*'tt©^->Rg©-ffta<&<, <j§5j£t££o an 

©te©#n ^ 5 T «k l\, 

±j^U^HJIBST(i. x 7 f >Vii'xt UTC F«£ffll^Tt>£#> C 
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1 GH zJK±©»l^&tt©»tt«iBtt*ffll^»tt«iEtt»B<!:LTWfflT* 

So 
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nx^tti^»2 ©«g#<t©9 5> ^£ < <t feme* 2 ®«ttfijM3ftfcft«0t 

>X#««$U<fc*,fc5K, rami ©fttt©ffiEtttt0t©J*3Hp 1 (Hp 

i*o) ffire«2®ma>ffirei6«iio«$Hp 2 ch p 2 >o> £*<t«t 

2. if*©*EBBmi^Ett©5*ttaffi&ISiUc*ji>T^ 

o 

3 . m*©igffi0 1 mxa% 2 ^fe«c©^tt^®^sfi{rfci ^x, 
ne««0t®*3*Hnu tire*i(Z)ff«offrei6«iieDff$«Hp 1 ch p 

1*0) , WE*2©«*©«f|EJft*||oj|:s^Hp 2 (Hp 2>0) , bUE5* 
tt*iB«©»**A iU BfjE^StM©affi©HuE^l©^<i:BtrEm2©0^ 
©^©SM (Hm + Hp 1 - Hp 2) 

-0. 03^ (Hm+Hpl-Hp2)/A^0. 01 

4 . m*©*s£Bi& i mxitm 2 «E«©»tt*jg&«jt{c*,'^T, 

*FE**K©JM*Hnu WE*l©0«©f&E#6*tt©jj^£Hp 1 (Hp 
1*0), ffiTE«2©19«©mEI6jftfll©jp$«Hp 2 (Hp 2 > 0) , «JB* 
Cft®ffE*«ll®UM»*P&U 2PKJ:5a*fl:Lfc, ttEftftKo 
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mW<DM£% 1 ®m® t flijiem 2 ©6g#©i£#©g:M (Hm+Hpl-Hp2) 
/ ( 2 P ) #&5£ 

-0. 108xHm/(2P) - 8. 5xlO' J 
£ (Hm + Hpl-Hp2) / (2P) ^ 

-0. 1 5 0 xHra/ (2 P) - 1. OxlO' 5 

5 . imommm 1 iixteir 2 Mts©PM43Era£fiK:fc^T> 
1^0), m&m2<D&m<Dmz&&m<D&zziii> 2 (Hp 2 > o) , intern 

@fi©?iijI5#mgi©m4im^®£P£U 2 PK«i;<)3lte<fcU/^ buE^H© 
M©iIiemi©^«i:Bifiem2©^©ft^©^M (Hm + Hp 1 -Hp 2) 

/ ( 2 p ) a<&5$ 

-0. 0 9 xHm/ (2 P) - 6. 6xl0" s 

£ (Hm + Hpl-Hp2) / (2P) £ 

-0. 2 4 xHm/ (2 P) + 9. Ixl0' s 

So 

7 . ff*©f5fflm 1 J|^Mm6^©^-rn^{rEI!c©5¥ttaffi«cSfi(rfc^T 

etf leE^&l*©^® ©SJ 0 Hi Uft #tfBM4M$©feift#lW. * -f ^ ft 
t (0° -45° , 3 8° ~5 5° , 8 0° ~9 0° ) &tf<ett£^ffi#f£ffll*3 

8. it^©*gfflmiii^Mm6iM©^-rn^{riaic©?¥ttOT^sie(cfci^ 

T(0° -45° > 30° -90° , 40° -65° ) RVZtltm 
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9. ffimg&±{r^£©^->©£m$££j&/£u w&m&tiL%®&, %m 

iii£*ttrt©«R©K:#£ttfc»l ©ffitti, fliFE««l*3©'**R©ta:ttt> 
tiTiMS^»2O««i0^, 4>tt< d:fcl(rE*2©««{:Jfe«R*^iS-rs 

«TE*1 ©«S*©»iBR©»*Hp 1 (HpUO) «ME* 2 ©ffitt©l& 
E»«R©J?3Hp2 (Hp2>0) <b£, ffiEfcl ©|gtt£fir£*2©&tt© 
«rE#tt*ffi»^»-r5W»'r >t 0 -^>X#l3l3:^U< ttScfc-jC-f S&3© 
ISi 

1 0. »*©|5B»9SKtt©»ttaieiftM©»ifi^{r*J^Tx 

busss 2 ©xgji. «irse»«K^m!em 1 ©0#ir t>**-r* ztz^mt-t 

«Wtt$i&tt£EG©Sft2r&. 

1 1. !it*©l&ffl2r9^Xlimi 0 ^IBifeCD^tt^ffi^^SOlS'ig^?*^ ^ 
T, 

gui£S&3©Xg{i, 

BijEm 1 ©ffitt©«rEtt«K#<*ffl*S*'T% WETOftllfcxyf-^U 

*©« it, ftE&sK £ Htfie¥ffl<k^©i v f - > ymvat&mzL&m t « « x ? 

^>r&#T> BiTE*l ©ffi*X(iffE*2©fi|«©lKfE»»K©^'rn^«k 
1 2. !t*©$Effl£ll l«Ett©#ttaiB»«fl©»iS^»w*Jl^T, 

t-r*»ttaffi»*a©»ii^rte. 

13. BE««±ir<ft«R*^JK-r5*l©XS<!:. 
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mfie^tt^ffi^^gT^^ g<t, sit, e«-r-55*tta®a^, unlearns 

tt£««ii<D«**Hiiu «re«ri(omoffireift*«(09$«Hp 1 ch p 
i^o) % ne«2o«(«oflirei6«K<z>jp$«Hp2 (h P 2>o) % new 
tt«m®ttji« a <t u mammommom^m 1 o«« t men 2 ©«g« 

OftHOSM (Hm + Hp 1 - Hp 2) ri<&5$ 

-0. 0 3£ (Hm+Hp 1 -Hp 2) /A SO. 01 

me««R<Dj*3&Hnu iirc»io**©«rEft*iioji[$*Hp i (h p 

1*0) , IJE»2©0«©|Jffiifej»K©^$^Hp 2 (Hp 2>0) , jfglSfi 

*nowi*Mi4>nm£nK,n2oMmimno&m (Hm+H P i-H P 2) 

/ ( 2 P ) 

-0. l08xHm/(2P) -8. 5xl0" 3 
^ (Hm + Hpl-Hp2) / (2P) £ 
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-0. 150xHm/(2P) -1. OxlO' 3 

1 7. ff^©fEBB^9il7!?S^l 4 £©^t*tt^Kfe|&©aM££®i&gg©$!i 

Btiifi^m^O^^^Hm, BUlBmi©^©Bifie^JiCDj9$^Hp 1 (Hp 
1^0) , mC»2©«*©WKIft*K©Jp$*Hp 2 (Hp2>0) N tfE* 

ssone«io««&«re»2omo«iiiosii ( Hm + h p i-h P 2> 

/ ( 2 P ) 

-0. 09xHm/ (2P) -6. 6x 1 0" 3 
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